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Die foigenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

(fl) Excim&r laser - x 

(S?) Die Erfinau'nglBezieht sich auf etnen Excimerlaser mi: 
einem Resonatorgenause, in dem zur Gasentladung eine 
Eiektrooenanordnung angeoranet ist und das in Strahi- 
ricntung oeiaseing je mit einem Austriasfenster versenen 
is:. 

Die Erfindung zeichnet sich dadurch aus, daft zur Vermei- 
dung von Scaubabiagerungen in der Innenseite der Aus- 
trinsfensier, die durch MateriaiaDOrand wahrend der Ent- 
laaung auftreten, ein Gasstrom gerichtet is:, der durcn ei- 
nen eiektrasiatischen Gasamrieo ohne Verwendung be- 
weglicher Teiie erfoig:. 
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Die Errindung beziehi sich auieinen Excimerlascr mil ei- 
nem Resonaiorgchausc. in dem zur Gascniladung cine Elek- 
irodcnanordnung angcordnei ist und das in Sirahlrichiung 
beidsciug je cin Austrittstcnsicr aut'weis;. 

Das Lascrpnnzip von Excimeriascm basics auf dcr kurz- 
/.ciiigen Bildung sogenannter Excirr.crc. d. h. Mulekiile. die 
nur in clekironisch angcregten Zusiiindcn exisueren konncn. 
Dcraniae Excimerc bestehen vorwiegend aus /.wciaiomigcn 
Sysiemen. wie beispielsweise Verbindungcri uur> rcincn 
Edcltiaser.. heisoie!>w-cisc Ar>. ode: aus Edcigas-Haloaen- 
vcrbindungen. w-ic beispielsweise ArF odcr aueh aus drcia- 
lumiizor. Edcigas-Halogcn-Verbmdungcr.. beispielsweise 

\e : G. 

Da derange Exeimerc nur in clekironisch angeregien Zu- 
sianden exisuercn. isi dcr elektromsche Grundzustand unbe- 
seizt. so daii jic fur den Einsatz ais lasorakiive Medicn ge- 
eigr.ei sind. 

Die Anregur.g dcr Excimcrc erfolgi eniweder durch einen 
ir.tcnsivcn Elekironcnsirahl. durch cine elcktrisehe Hoch- 
spannungscnuadung odcr einer rCumbi nation au>> beiden 
A nrc a un a s m bg i i e hkei ic n . 

Durch dicse Anrcaungspro/.csse und den dam it err'order- 
lichen Hochspannungcn. die im riilovolt-Bercieh lieaen. 
ircicn zwischer, den Eiekiroder.anordnungen Materialab- 
brand am', dcr als 'Siaub'' das gesamtc Innerc des Excimer- 
lasers kontaminicn und scincrscus die Leistungsdai.cn sowie 
aueh die Lebensdauer des Lasers er.ischeidcnd herabsetzi. 
Der durch dcr. Materia tab brand an den Oberflaehen der je- 
wel iigen Eiekirodcn cmstehende Siaub isi daher aus dem 
Laserinncrcn zu cmicmer.. indem beispielsweise das mil 
Siaub koniammienc Lasergas in gceigr.cicr VVeisc riltricn 
wire. 

Hier7.u sine cine Reihe bekannicr Ldsungcn bekannt. die 
irn r'oigenden kurz dargesiellt werden: 

Aus den japar.ischcn Druck'schriftcn JP 6-33-1-0. JP 6- 
I 58-S2 sowie JP S- 3 3573- gehen Vorrichiungcn hervor. mil 
dcr.cn Excimerlascr von dem im Inneren des Lasers durch 
Maicrialabbrand entstchenden Staub bcfreii werden. Hierzu 
wirddas Fuil'gas-dcs Lasers mil gecigneter SirdmungsariLric- 
ben -nflcrhalb'ics; Lasers durch cin Kanalsysiem gefuhn. in 
dem gee: gr.c:.: Siaub tiller vorgeschen sine. Derange Siaub- 
rtiie: konncn ,:urr. emcr, mciallisehc odcr kcramischc Filicr- 
vnmehiunccr. sen. die in allcr Rege: nach e:r.er enisprc- 
chenccn Samgung an Siaub ausgcwcchseii werden mtissen. 
L*bcrdies en'otsi alicmanv die Siaub rikrierLing miitels ge- 
::gnctcr eiekirostaiisch aut'gcladcncr Eiekirodcn. an denen 
•;;cr. die Staubpanikct abiagem. 

E:n besoncerer Aspeki dcr Bccniricnuguni: der Laserlei- 
>iur.u cure- die :nnerc Vcr^chmuuung isi durwb das Nieder- 
■iehiagen vor. Siaubpar.:kci an opiischcn mLraxavitarcn 
Oberr'aehen bedingi wic bc:spie:s*Ae:sc die Innensciien dcr 
SirahiausLr.iisiensicr des Resonators. Geiangen Staubparti- 
kei an die innensciic dcr Ausinisfcnsicr. so wire dercn 
Transmission > vermogen erncbiieh becinirachf.gi. 

Aus dcr dc'jisehcn Paicntsehr.fi DE 32 \ Z C2 ist ein 
E.\e;meriaser-System /.u entnehmen. das cine in e:ncr extra 
vorccschencn Kanaifiihrang c:nc Eickironiieranorcnung zur 
Exiraki:on von Siaubpanikein aus dem axiiven Laserme- 
dium vorsiohi. die ubcr cine L'rnwai/.pumpc mil dem zu fil- 
incrcndcn Gas gespcisi ^ird. Das jeweils von Siaubpani- 
kein gcrcinigtc Gas wire ;m 3erc:ch dcr Sirahiausihttsfen- 
sicr ;n das Innere des Laserrcsonators zuriie!<ge:c:tci. Auf 
diesc Wcise werden die Innensciien dcr Sirahiaustritisfcn- 
sier rcgcircchi durch das gcrcinigic Gas "sauhergebiasen '. 

Naehtcilhau be: dicscr bckannten Vorrichtung tst jedoch. 
daC /.ur Au:'rechicrhaliunu cinei aerichicien Gasstromcs 


cine Umwalipumpc vorgcsWen ist. die aufgrund ihrcr rotie- 
renden Komponcnicn selbsi einem gewisscn Vcr>ehlciG and 
eincr Vcrschmutzung unicrlicgt. 

Dcr Errindung licgt daher die Aut'gabc /ugrunde. eincn 
Exeimertaser mit eincm Rcsonaiorgchiiusc, in dem zur Gas- 
cniladung cine Elckirodcnanordnung angcordnei isi und das 
in S trah Ice hi ung beidseiiig jo mil einem Auitriitsienstcr 
verschen isi. deran weiicrzubildcn. daB die 3eeimriichii- 
gung der opiisehen Eigcnschafien der Innensciien der Aus- 
inusfcnster durch Siaubablagerungen ausgesehiossen wer- 
den sol!, wobe: aufjegiiehe Umwai/.purapcnsy sicme miibe- 
wegien Toiien. wic sic aus dcr DE 32 12 92SC2 bekanni 
sind. vcr/.ichici werden soil. Die Siiuberung der Ausir.its- 
lensier soil mil Mi lie In eri'oigen. die w oil go bend kcinem 
VcrsehlciB unicriiegcn und die ;r.5besondcrc a-> mogiiehst 
kosiengunstigen K.jmponemen /usammcnge^ieiii werden 
konncn. 

Die Losung der dcr Errindung /.ugmndciicgenden Auf- 
gabe ist im Anspr^eh 1 angegebon. Den Errir.dungsgcdan- 
:o ken voneilhan auibildcnde Nierkmaie sind Gcgen-*iand dcr 
L'nieranspruche, 

ErrindungsgcrnaG ist ein E.\j;merlaicr gerr.L-o dem Ober- 
begrindes Anspruchs 1 deran ausgcbilcei, da^ /.-r Vermei- 
duna von Siaubabiagcrungcn an der [nnen>e::e der Aus- 
LriitSi'ensicr. die durch Material abb rand wahrer.d dcr Enila- 
dung auc'treicn. ein Gassirom gene h let ist. der durch einen 
eickuosiaiisehen Gasanuieb ohne Verwcndung beweaiicher 
Teile ert'oigi. 

Die Errinduna gcht von dcr Idee aus. eincn gcieii auf die 
}0 Innensciic dcr AusintisfenSLcr ger. ehteicn G->-".rnm /u ge- 
nencrcn. wobei eer Aniricb /.ur Er/.cugung de^ Gj>>siromes 
nicht wic im herkommlichen Sinne durch eir.e me^r.anischc 
Pumpc odcr ciner. Luticr crbigi. die ihrcrse:".? '"'cwegiichc 
Teile und cine geringe VcrschiciLilcsiigkcit gc^endber dem 
35 Exeimcrgas aufwcisen. sondcrn icdigiieh aus e:r:er Eiekiro- 
dcn an ordn una besichi. die bci gccigneicr rConri^uraiion der 
Eiekirodcn und enisprcchcnder 3eaut"schiag--.^ der Eiek- 
irodcn mil Hochsoannung /.u einem soger.::- r.:er: [onen- 
odcr Plasmawind fiihrcn. 
-0 Grundsaizlich sind aus der Physik Elck:rr-d;nanorcnun- 
gen bekanni. be: denen cine Eiekirodc spitz ausgebiidc: und 
cine andcrc Eiekirodc iliichig aus gc form i is; ur.d ubcr min- 
desiens cine Durchgangsot'fnung vcniiai. Die <pnz ausge- 
biidetc Elckirode isi dabci gcgeniiber dcr Durcr.gangsdrT- 
nung dcr ar.de rcr. Elckirode angcordnei. Leg*, man nur. zwi- 
schen beiden Eiekirodcn e:nc Hochspannung ^n. <anr. cine 
sogenannte 'BQsehcienLladur.g" crzcugi werden 'siehe 
hier"/.u auch Bergmann/'Sehaier. Band 11.6. Aefiagc. Seite 
-73). Durch das siarkc eiekinsehe reid werden Gas- und 
5<) Siaubteiichcn lomsicrt und aui' die rlachige Eiekirodc. die 
ncjauv aufaeiader. isi. besebieuniai. Durch die Durehsangs- 


oi'fnung dcr llaer.ig ausgcbiideien Eiekirode ^eiangen die 
Teiie hen durch die Eiekirode- anurdnung hmdureh und cr- 
/cu^cn au: d-.ese Wcise cmen gencnicien G^--:rom. dcr 
auch als ?la>maw;r.d be/.cicbnc. wird. Das. ?h an omen dcr 
Er/.cuaung ernes dcranigcn ?'.a^maw■I^.de^ rr.r. der vorsic- 
hend hekanmen E'.ektrodcnanrrdnung biide: die Grdnd'.agc 
fur eincn eiekirosiatisehcn Ga>^n;neb. dcr m ^r::r.dunasgc- 
maocr Wcise in emcm Exeimeriascr cmge-e;/: wire, urn 
dor. die Inncr.sei'.en dcr Au^ir.i'.<;ensier mil Gassirom 
zur Saubcrang /u beautschiac*. 

Besonders vcr.ei'ihafl isi der Einsat/. cine- aerardgen 
eiekirosiauscher, Gasaniriebe^ auch dcshalb. 'umai die fur 
den Beincb emes Excimeria>ers erfordcrlier.e Hochspan- 
nung auch fur die Hochspannur.gsbcaufschiaeurg dcr Eiek- 
irodcn des eiekirosiaiischen Gasaniricbcs m;iver.vcndci 
werden kann. C'oerdics lagem sieh an der wr/-dg-wc:se nc- 
aati v ^cladcnen. ; lac hi a ausaebi idetcn Elckirc-de Siaubparu- 
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kel an so daG aut'diese Wcisc cine An Vurrcinigung tics mil Damit dcr Bcreich urn den clcktxosiaiischcn Gasamricb 

Siaubpanikcln komaminiencn Gasstromes crfolgen kann. (9) rclaiiv I'rci von Siromungsturbulcnzcn ist, konnen Ab- 

Dte Elektroder.anurdnung des clektroiatischcn Gasan- schirmclcmcnic 11 gccignet vorgesehen werden. 

inches wird \ urzu-asweisc in cmem Bcreich innerhalb des Die Ab>ehi:rnclcmcnic kbnnen in An von Blcndcn ausgc- 

Exe'imer lasers anecordneL in dem e:ne mdgliehsi berahigie 5 staitet sein: aueh ist cs mogiieh cine in Gassirbrrtrichtung 


Gasatmusimare. d. h. ohr.c grdliere Strbmungsiurriuier.zcn. 
vorherrsehi. Der Gasstrorr. wird vor/.ags wcisc unier e:ncm 
Winke: /win*; hen 0~ und W rciam /.ur Normate:: der Aus- 
ir.Usicr.sicr aui' diese genchie:. Au!'d:e>e Weise Minr.cn sich 
keme Siuuhpar:ii\c: an der Obcr:lu.:he der Inr.cr.scue des 
.Vastr-.i'-s;' 


■,>:ers i'esisci/en und d:e Trans miss ion. ;>cigcn- 
-ehalter. de- rentiers r.uchhukig heemtraeh tiger;. 

Dcr an dcr Ober:laehc regcireehi :c:;ekiier.e Gassirom 
eeianiii \or/ues wcisc :r. Sirar.ir.chi'ar.g :n dus Ir.nerc des 
Ga>era! udungiraumcs dc^ Excimeriaser- Resonators, in dem '-5 
-;ch daa Gj.i rr.ii dem furdie Em lad an g \urgeseher.e Gusge- 
rr.isch des E,w:meri users vcrmi.ieni. 

Lnrrmicibur :r. Sirarur.ehiung dcr; Ausiruisiensiers vor- 
eoehuiiei. iiT.d vur/'ugswc.se Schiii/.- b/.w. Lueheiekirodcn 
aneet:rdre:. darch die /am emer. der Laserstruhi veriauft -0 
ar.d durch da?> Ausiriusiensier dcr. Laser vcrlaiii. /.urn andc- 
rer. eeian.e. der an dcr Ir.r.ensene dcr Ausiriitslensier rcr\ek- 
Lierte Gassirom durch d:e Loehoifr.ur.gen der Blendenan- 
ordr.ung m das [nnerc der Resona'oranordnur.g. Die in 
Remc hir.ieremander an geo rdnc.cn Lochbicnden kdnnen 25 
/.udem ebenso eiekirosLansch uui'geiudcn werden. so daB 
?ich in dem Gasstrom be:indliche Staubpanikci an den 
Loehbicr.dcn b/.w. in den Zwischcr.spahen benuehbaner 
Lochb tender, absei/cn b/.w. an tag em kbnnen. 

Die Errindung wird nachsLchend ohrtc Sesehrankung des 30 
alUememer, Err.ndur.usgedankeris unhand \on Austuh- 
runvisbc: spicier, unier Be/.ugnahme aufdie Zciehnungcn ex- 
emsiarisch. Es /.e.gen: 

Fig. ! schcmausicnc Darsietlung cines voncilhai'i ausge- 
biidcter. eicktrosiaiischer. Gasarfincbs sowic 35 

Fig. 2 seherr.aiisicne QucrsehnutsdarsieUung durch e:nen 
Excimcriuscr-Aufcau mil clckirnsiatischem Gasaniricb. 

in Fig. ' isi einc ilachig ausgebiidcic Elckirodc 1 mil ei- 
rer OlVncng 2 dargesicilt. /u dcrcn Ot'fnung 2 cine spiiz zu- 
:ac:'ence Eiek'.rode 5 :n dcr dar^emeiher. Wcisc angcordnet 
\^"--S'/\v<'-'Jr,^r. dcr. Eiek'.rudcr 1 and 3 e:r.c gceigneic 
H-.vhsranr.ar.i;. he:sn:c:s^e:>c in Hone von * k\' angciegt 
-i. 1 Tilde: iich /wsschen den Eiekiroden eine s(iger.ar.n:e Bii- 
-jr.eier.'dadane aa.>. die ca/u :'uhn. daj --ich cm r.aeh dcr ge- 
".;:ch:en E'.ekirode 1 aci'ireiender, ge-ehiexr GaMSircirr. 4 in -5 
dcr :n ?:'e::~c hiann orcniicner. Richiani: c.nsiciii. Diescr 
a-aeh ai-> ?!asmaw:nd h/.-A. ionenwmc bekannie Gaisirom 
iicr.i ai> Grar.dlaiie iar cine Eir.ner.iang /.ar Siiuberung dcr 
!r.r.erse:'.eri '-I'-n AusLr.r.sieri-iierr. E.%e:mcr:ascm. 

:r. Fig. : >i j:h -chcrr.ai:s;er.er Teii-Qucr^chn^l duirch ei- 50 
■*.er. E.v^: rr.cr : .u>er dar^e^ie'.ii. der snr.erhaih ernes Resonator- 
^ehaa-e- i eir.e Hacc.eiekLroccnar.^rdriang h /.ar Gasemla- 
aar.c de v a rr.erjasc^ '.nr^ior,:. ^fr.^ic c:ne Ga>re:n:giinas- 
^r.age 7 a:e aas aem \.>r-;erer:d r.v.c-cr. Siand aer feehnik 
ai- '-ickar.ri ar:/.a>jher. :>L 

Sei'dier. :r.\ 3ere:ch des Au^r.iiM'or.^crs S -e:ne :denu- 
s^-.L' \n:ird:var.g ;si crer.:"a;':^ an ;e~ r.iehi dargesicilicn 
"v.e:ier. r. ; ,t ^ier.^ier vorue>eher. ■. >; j:e ^cr.err.a'.isch in 
Fin. ! aarg:-:^i;:e Eickir.idenancrdnare S angehrachi. Die 
E:ek:r.icerar:ordnar:g S er/cag; e:nen ^erehie^er; Gass;rom ^0 
-l >c:: .:ah a.:: die Vasir.'.i'i'cr.^erohcrtlaehe. daij der Gas- 
-:rtirr. 4 ir. a:escr rcaeirecr. 1 . re tick'.: en \wrd ar.d das In- 
rcre Je- La>erecr;au-.e'' /.araekiaui'i. Eir.e Luch- b/w. Sehlit- 
/eiek'.rcder.ar.ijrdr.cng It) /.a>al/.::eh eie:\iro^iei:^wh auf- 
eeiader.. -o da:i d:c :n dem Ga>sirorr. 4 cnihalvener. Siaubp* 65 
ar.:ke:.a:i der. Eiek'.roder.i-aehen b/\*., 7„ m \ ischer.raumen 
/'.vi-icher. /we: bc-aehnaner. L^chbier.den wcmesiens /.um 
Te:i har.cn '-^ieibcr.. 


des elek:rosiatischen Gasanmebes nachgeschaltcte Zwi- 
schenkammer vorzusehen. die cinen wcitgehend abgc- 
schiosser.cn Raurr. bildev. in dem sich der Gassirom unac- 
sitin von auLieren Turbialen/cn ausbrcuen und/oder beruhi- 
10 gen kann. Die Zwischenkarr.mer sient temcr eine Auslaii- 
dQsc vor. durch die der Gas situ m dircki auf das /.u rctni- 
gende Ausir.i:s;'er.sier gerichic: isi. Hierdurch kanr, die Sirb- 
muntisciyenschai'i posiiiv bcemiliaBi werden. >o dais e:ne 
wcsseriend lammarc Siromung ernalien wird. 

Be/.u i as/.eieneni!Sic 


1 rlaehsgc Eiekirude 

2 Ot'l'nung 

3 spit/.e EiekL-odc 

4 lonenwind. gcrichieicr Gasiirom 

5 Exeirr.erlaser-Gehacse. Resonaiorgchaase 

6 Haapieiekiroden. Emiadangseiekirodcr. 

7 Rcinigungseinrichiung 

8 AustnLislcnsier 

9 ciekirosuiischcr Gasanineb 

10 EiekLrodcnanordnung als Schliu- odcr Lochbicnden aus- 
gebildc: 

11 Ab^chirrncicrr.eni 

' Paicraanspruehe 

1. E.veirr.er laser mil eincm ResonaLorHchause -,5'). in 
dem /.ur Gascndadung eine Elekcodenanordnung (6'i 
angcordnct isi and das in Strahirichtung beidsckig je 
mil eincm Ausiriastcnstcr iS) verscben isi. 
dadurch gekennzeiehnet. daii zur Vcrmeidung von 
Siaubabiagcrangcn an dcr Innenseiic dcr Ausinustcn- 
sier '8k die durch Materia lab brand wahrend der Eniia- 
dung auurctcn. ein Gassirom \4) gerichtei isi. der durch 
cinen eiektrosiaiischcn Gasantricb f 9 » ohr.e Vcr,ven- 
dung bewegiicher Tcilc eri'oigL 

2. Exeimcriaser naeh Anspraeh i. dadurch gekenn- 
/cichnei. daii dcr Gassirom >'4i unier eincm Winkel 
/.wischcr. 0" und rciaiiv aut Normalcn des Aus- 
tr.Ubi'cnsier ;8" aui'das Austr.usicr.sicr ger.ehict :si. 

3. Excimeriaser naeh Ansprach ! odcr 2. dadurch gc- 
kenr./cichr.et. daii der elekirostaiische Gasantricb \9"\ 
/.we: Eiektrodcr. aufweisi. von dencn erne -2) wonig- 
siens erne Scit/.e aui'we:<i and die andcre li Sliichig 
aasgcbiide: :si and eine OlTnung iZ) vor?ieht. wobei 
die E:ek;rodenscn/e dcr OtTr.ung gcger.abcriiegcnd 
ar.gcDrdr.ct :st. and 

ca:'> ar. dcr. E:ek:rodcn : 1. 3i eir.c deran ^iarxc eiektr.- 
^ehe Snannur.e angciegt si. daii /.w-ischer der. c:ektro- 
den c:r,c Emiadur.g erasiehi. durch die em gerchtcter 
Gasiimm '4!. ein sogenar.mer P'.asmawmd. darch die 
Ot'i'nurtg '2; hmdurcn erzeugbar isi. 

E\cr~er , ,a>er naeh Ansprach 3. dadurch gekenn- 
/e'.chne■.. da^ die Eiektroder.anordnung des eiektrosta- 
t!-chen Gasar.'.-cb- 9i ;r.r.erhaib des Rjs.ir.aiorcohau- 
scs ■ 5: in e:r.c: -Aeiigehend angesibncn Steiie. nmsicni- 
lich dcr Gaasiromungcn. angebraeht is:. 
5. Excimeriaser naeh Ansprach 3 odcr aadarch gc- 
ker.n/.exhnet. da!J Abschirmeicmcnte ill 
^ieiian" eincr -.vciigehend strbmungsi 
vorgesehen <ind. 

h. Excimeriaser naeh cm em dcr An spriic he \ bis 5. da 


,-ur Sichcr- 
r. L'mccbung 
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durch gekennzcichnct, dafl Loch- Oder Schltizblenden 
(10) in Sirahlrichtung vor den Austrittsfenstcm (8) an- 
gcordnct sind, durch die der vom Austritisfenster (8) 
weggerichtetc Gasstrom (4) abgcFuhrt wird. 

7. Excimeriaser nach Anspruch 6. dadurch gekcnn- 5 
zeichnei. dafl die Loch- odcr Schliizblcndcn (10) deran. 
elcktrostaiisch aufgeladen sind. da£ sich der tm Gas- 
strom (4) befindlichc Siaub an und/oder zwtschen den 
Blenden niedcrschlagi. 

8. Excimcrlaser nach einem der Anspriiche I bis 7, da- io 
durch gekennzcichnet. daB zur clekirostaiischen Aufla- 
dung Hochspannungen von ca. 3 kV verwendei wer- 
den. 

9. Excimerlaser nach einem der Artspruchc 1 bis S, da- 
durch gekennzeichnet. daB eine Zwtschenkammer vor- 15 
gesehen ist. in die der vom clekirosiaLischen Gasan- 
trieb (9) herriihrende Gassirom (4) eingeleiiei wird und 
die eine DusenbrTnung aufweisi. durch die der Gas- 
strom auf das Ausiritisfcnster gerichtet tsi:' 
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Description 

5 The invention relates to an excimer laser comprising a 

resonator housing in which an electrode arrangement is arranged 
for a gas discharge and which comprises an output window at 
both of its sides in the direction of the beam. 

10 The lasing principle of an excimer laser is based on the short- 
lived formation of so-called excimers, i.e. of molecules which 
can exist only in excited electronic states. Such excimers 
consist mainly of two atom systems, such as compounds of pure 
noble gases, for example Ar 2/ or of noble gas halogen 

15 compounds, such as ArF, or as well of three atom noble gas 
halogen compounds, for example Xe 2 Cl . 

Since such excimers exist in excited electronic states only, 
the electronic ground state is unoccupied, so that they are 
20 suited for use as a lasing medium. 

The excitation of the excimers is performed either by an 
intense electron beam, by a high voltage electric discharge or 
a combination of both excitation possibilities. 

25 

A material erosion between the electrode arrangements is caused 
due to these excitation processes and the high voltages 
required therein which can be in the kilovolt range, which 
erosion on its behalf contaminates as a "dust" the entire 

30 interior of the excimer laser and crucially reduces the 
performance data as well as the lifetime of the laser. 
Therefore, the dust developping through the material erosion at 
the surfaces of the respective electrodes is to be removed from 
the interior of the laser, for example by filtering the laser 

3 5 gas contaminated with the dust in a suited manner. 

A series of known solutions are known for this purpose, which 
will be briefly illustrated in the following: 
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From the Japanese documents JP 6-334240, JP 6-188482, and JP 8- 
335734, devices follow, by which the excimer laser can be 
cleaned from the dust being generated in the interior of the 
laser by material erosion. For this purpose, the filling gas of 
5 the laser is led through a canal system in which suited dust 
filters are provided with suited hydrodynamic propulsions 
inside the laser. Such dust filters can on the one hand be a 
metallic or a ceramic filter device, which must as a rule be 
replaced after a corresponding saturation with dust. Moreover, 
10 the dust filtering is alternatively done by suited 

electrostatically charged electrodes, at which the dust 
particles deposit. 

A special aspect of an adverse effect on the laser performance 
by the inner contamination is caused by the fall-out of dust 
particles at optical intracavity surfaces such as the inner 
sides of the beam output windows of the resonator. If dust 
particles get to the inner side of the output window, then its 
transmittance is adversly affected to a considerable extent. 

From the German Patent DE 32 12 92 8 C2 an excimer laser system 
can be seen which provides an electrical filtering arrangement, 
being provided in a seperate canal guidance, for extracting 
dust particles from the active laser medium. The gas which is 
cleaned from the dust particles is guided back into the 
interior of the laser resonator in the region of the beam 
output window. This way the inner sides of the beam output 
window are regularly "blown clean" by the cleaned gas. 

3 0 However, it is a drawback of this known device that a 

circulation pump is provided for maintaining a directed stream 
of gas, which pump itself is subject to a certain wear and 
contamination due to its revolting components. 

3 5 Therefore, the invention is based on the problem to improve an 
excimer laser, the excimer laser having a resonator housing in 
which an electrode arrangement is arranged for a gas discharge 
and which is provided with an output window at each of its two 


20 
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sides, such that the adverse effect on the optical properties 
of the inner sides of the output windows by deposition of dust 
shall be excluded, wherein all kinds of circulation pump 
systems having moving parts as they are known from DE 32 12 928 
5 C2 are abandoned. The cleaning of the output window should 
shall be done by means which are to a great extent not a 
subject to wear and which can, in particular, be assembled from 
components which are as inexpensive as possible. 

10 The solution to the problem underlying the invention is 

indicated in claim 1. Features which advantageously embody the 
spirit of the invention are subject matter of the subclaims. 

According to the present invention an excitner laser according 
15 to the preamble of claim 1 is formed such that, for avoiding 

dust deposits at the inner sides of the output windows occuring 
due to material erosion during the discharge, a gas stream is 
directed, which is done by an electrostatic gas propulsion 
without the use of any movable parts. 

20 

The invention starts from the idea of generating a gas stream 
which is selectively directed to the inner side of the output 
window, wherein the propulsion for generating the gas stream is 
not performed by a mechanical pump or a fan as in a 

2 5 conventional sense which on their behalf comprise movable parts 

and a low wear resistance toward the excimer gas but solely 
consists of an electrode arrangement which lead to a so-called 
ionic or plasma wind with a suitable configuration of the 
electrodes and a corrresponding supplying a high voltage to the 

3 0 electrodes . 

Basically, electrode arrangements are known from physics, in 
which one electrode is formed to have a pointed shape and 
another electrode is formed to have a plane shape and to have 
3 5 at least one through opening. Therein, the pointed electrode is 
located opposite to the through opening of the other electrode. 
When a high voltage is applied between the two electrodes, a 
so-called "brush discharge" ( "Buschelentladung" ) can be 
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generated (to this also see Bergmann/Schaf er , volume 11, 6th 
edition, page 473) . Due to the strong electric field, gas and 
dust particles are ionised and accelerated toward the plane 
electrode which is negatively charged. The particles get 
5 through the electrode arrangement through the through opening 
of the plane electrode and gemerate in this way a directed gas 
stream which is called the plasma wind. The phenomenon of 
generating such a plasma wind with th previously known 
electrode arrangement forms the basis for an electrostatic gas 
10 propulsion which is used in an excimer laser in the inventive 

fashion for there applying a cleaning to the inner sides of the 
output windows by means of a gas stream. 

The use of such an electrostatic gas propulsion is particularly 
15 advantageous also for that reason, since the high voltage 

required for the operation of the excimer lase can at the same 
time also be used for applying a high voltage to the electrodes 
of the electrostatic gas propulsion. Moreover, dust particles 
settle down at the electrode which is preferably negatively 
2 0 charged and plane, so that kind of a pre-cleaning of the dust 
particle contaminated gas stream can be performed this way. 

The electrode arrangement of the electrostatic gas propulsion 
is preferably arranged in a region of the excimer laser in 

25 which a calmest possible gas atmosphere is present, i.e. 
without higher turbulences in flow. The gas stream is 
preferably directed onto the output windows at an angle between 
0° to 90° relative to the normal of the same. Like this, 
particles cannot settle at the surface of the inner side of the 

30 output window and lastingly adverely effect the transission 
properties of the output window. 

The gas stream which is regularly reflected at the surface gets 
into the interior of the gas discharge volume of the excimer 
35 laser resonator, in which the gas is mixed with the gas mixture 
of the excimer laser which is intended for the gas discharge, 
preferably in the direction of the beam. 
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Slit or hole electrodes are preferably located to directly 
precede the output windows with regard to the direction of the 
beam, through which slit or hole electrodes the laser beam 
extends and leaves the laser through the output window on the 
5 one hand, and on the other hand the gas stream reflected at the 
inner side of the output window gets into the interior of the 
resonator arrangement through the hole openings of the stop 
arrangement. In addition, the pin stops arranged in series on 
behind the other can just as well be electrostatically charged, 
10 so that dust particles present in the gas stream can deposit or 
settle at the pin stops or in the inter pin stop slits of 
adjacent pin stop, respectively. 

In the following, the invention will be examplary, without any 
15 restriction of the general spirit of the invention, by means of 
embodiments and referring to the drawings, wherein: 

Fig. 1 shows a schematic representation of an advantageously 
embodied electrostatic gas propulsion, as well as 

20 

Fi . 2 shows a schematic cross sectional view of an excimer 
laser assembly having an electrostatic gas propulsion. 

In Fig. 1, a plane electrode 1 comprising an opening 2 is 
2 5 depicted to the opening 2 of which an electrode 3 being tapered 
to a point is arranged in the depicted way. Upon application of 
a suitable high voltage, for example of 3 kV, between the 
electrodes 1 and 3, a so-called brush discharge develops 
between the electrodes which brush discharge leads to the 
30 appearence of a directed gas stream 4 in the direction oriented 
into the direction of the arrow, occuring behind the punched 
electrode 1. This gas stream which is also known as th plasma 
wind or ion wind, respectively, serves as a basis for a means 
for cleaning the inner sides of the output windows in excimer 
35 lasers. 

In Fig. 2 is depicted a schematic partial cross section of an 
excimer laser providing a main electrode arrangement 6 for a 
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gas discharge of the excimer laser as well as a gas cleaning 
device 7 which is to be considered as known from the above 
mentioned prior art inside a resonator housing 5. 

5 At the side, in the region of the output window 8 (an identical 
arrangement is also provided at the second output window which 
is not shown) , the electrode arrangement 8 schematically 
depicted in fig. 1 is mounted. The electrode arrangement 8 
generates a directed gas stream 4 laterally onto the surface of 

10 the output window, so that the gas stream 4 is regularly 

reflected at the same and runs back into the interior of the 
laser housing. A (one) pin or slit electrode arrangement 10 is 
in addition electrically charged, so that the dust particles 
contained in the gas stream 4 are at least partially adhered to 

15 the electrode surfaces or to the spaces between two adjacent 
pin stops, respectively. 

Blocking elements 11 can be provided in a suitable fashion in 
order for the region surrounding the electrostatic gas 
20 propulsion (9) to be relatively free of turbulences in flow. 

The blocking elements can be built to be of a stop- type; it is 
also possible to provide an intermediate portion being arranged 
downstream with regard to the gas flow direction of the 

25 electrostatic gas propulsion and building a largely isolated 
volume, in which the gas stream can expand and/or calm down, 
undisturbed by external turbulences. The intermediate chamber 
further provides an oulet nozzle through which the gas stream 
is directed directly onto the output window to be cleaned. 

30 Hereby, the flow characteristics can be positively influenced, 
so that a largely laminar flow is achieved. 
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Legend of reference signs 
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1 plane electrode 

2 opening 

5 3 pointed electrode 

4 ion wind, directed gas flow 

5 excimer laser housing, resonator housing 

6 main electrodes, discharge electrodes 

7 cleaning means 
10 8 output window 

9 electrostatic gas propulsion 

10 electrode arrangement built as slit or pin stop 

11 blocking element 
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1. Excimer laser comprising a resonator housing (5) in which 
an electrode arrangement (6) is arranged for a gas discharge 

5 and which is provided with an output window (8) at each of its 
two sides, 

characterized in that, for avoiding dust deposits at the inner 
sides of the output windows (8) occuring due to material 
erosion during the discharge, a gas stream (4) is directed, 
10 which is done by an electrostatic gas propulsion without the 
use of any movable parts. 

2. Excimer laser according to claim 1, characterized in that 
the gas stream (4) is directed onto the output window at an 

15 angle of between 0° and 90° relative to the normal of the 
output window (8) . 

3. Excimer laser according to claim 1 or 2, characterized in 
that the electrostatic gas propulsion (9) comprises two 

20 electrodes, one (3) of which comprises at least one point and 
the other (1) of which is plane and provides an opening (2) , 
wherein the electrode point is arranged to face the opening, 
and 

in that a voltage of such a strength is applied between the 
25 electrodes (1, 3), that a discharge which is able to generate a 
gas stream (4) , a so-called plasma wind, through the opening 
(2) develops between the electrodes. 

4. Excimer laser according to claim 3, characterized in that 
30 the electrode arrangement of the electrostatic gas propulsion 

(9) is located inside the resonator housing (5) at a largely 
undisturbed location with regard to the gas flows. 

5. Excimer laser according to claim 3 or 4, characterized in 
35 that blocking elements (11) for assuring a largely flow-free 

environment are provided. 

6. Excimer laser according to any of claims 1 to 5, 
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characterized in that the pin or slit stops (10) are, in the 
direction of the beam, located in front of the output windows 
(8) through which the gas stream (4) directed off the output 
window (8) is lead away. 

7. Excimer laser according to claim 6, characterized in that 
the pin or slit stops (10) are electrically charged such that 
the dust present in the gas stream (4) falls out at and/or 
between the stops. 

8. Excimer laser according to any of claims 1 to 7, 
characterized in that a high voltage of about 3 kV is used for 
the electrostatic charging. 


15 9. Excimer laser according to any of claims 1 to 7, 

characterized in that an intermediate chamber is provided into 
which the gas stream (4) coming from the electrostatic gas 
propulsion (9) is lead and which presents a nozzle opening 
through which the gas stream is directed onto the output 

2 0 window. 
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Abstract 

The invention relates to an excimer laser comprising a 
resonator housing in which an electrode arrangement is arranged 
5 for a gas discharge and which comprises an output window at 
both of its sides in the direction of the beam. 

The invention is characterized in that, for avoiding dust 
deposits in the inner sides of the output windows occuring due 
10 to material erosion during the discharge, a gas stream is 
directed, which is done by an electrostatic gas propulsion 
without the use of any movable parts . 


